Chlamydia trachomatis was first isolated from the eyes of an infant with neonatal conjunctivitis in 1959.' The organism could also be recovered from the uterine cervix of the mother of an infected infant. Inoculation of volunteers with the isolated agent caused clinical signs similar to acute trachoma with typical cellular inclusions.2 Inclusion conjunctivitis in newborn babies has been known since the first decade of this century34 and was called inclusion blenorrhea by Lindner.5 It is now recognised that C. trachomatis is one of the major causes of sexually transmitted diseases in industrialised countries. The infection can be transmitted to the infant at delivery when the mother is affected. The Prospective studies during the last few years in the USA have shown that 2-18% of pregnant women have genital chlamydial infection and that 20-35% of the infants of infected mothers develop symptomatic eye infection.9-'3 A smaller proportion of infants present a pneumonia syndrome at 1-3 months of age with potentially a life-threatening severity. Some two-thirds of all infants exposed to the infection have serological signs of chlamydial infection. Infants to mothers with chlamydial infection were also far more likely to contract the infection than control children of mothers in whom infection could not be demonstrated.
Genital chlamydial infection in puerperal women in Sweden has been detected in 2% and 7% in different areas. 14 15 In this study the occurrence of C. trachomatis in children with neonatal conjunctivitis and in healthy infants was compared. The late consequences of chlamydial conjunctivitis were evaluated. Maternal infections were also studied as well as the outcome of the pregnancies.
Materials and methods
Study group. Infants below 6 months of age attending the Department of Ophthalmology for purulent eye inflammation were examined for the presence of C. trachomatis in the eyes. However, all infants fulfilling these criteria could not be examined for but the difference between boys and girls among affected infants was not statistically significant. The whole group of children consisted of girls and boys in equal proportions. When they were seen in the hospital, infants with chlamydial eye infection usually presented with moderate to severe symptoms. These were often more pronounced in one eye, especially in the early stages of the illness. There was often substantial swelling of the eyelids, conjunctival congestion, mucopurulent discharge, and in some advanced cases a follicular roughness was seen in the fornices. Pseudomembrane formation was also detected in some cases.
Control infants. A control group consisting of 161 healthy infants were examined for the presence of chlamydial eye infection at 3 to 4 weeks of age when chlamydial conjunctivitis is usually manifest. In no case was C. trachomatis demonstrated in conjunctival swabs.
Maternal chlamydial infection. A gynaecological Follow-up examination. Of the 39 infants with neonatal chlamydial infection 23 could be traced for a late follow-up examination, which was performed when the children had reached the age of 2y 1 years on average. Swabs from the eyes were obtained from 22 cases and were uniformly negative for C. trachomatis. Late sequelae were discovered in 3 cases. Two infants had tarsal scars and one had corneal lesions consisting of superficial maculae but no signs of activity. In 2 of these cases systemic treatment intended to control chlamydial infection had been delayed, and lack of compliance was admitted in one case. It was not possible to examine the smallest children by the corneal microscope, so that minor lesions may have remained undetected in some cases.
Discussion
In this study C. trachomatis was detected in the eyes of infants with purulent conjunctivitis attending the Department of Ophthalmology in 27% of the cases during the first month of life and in 7% of the infants between 1 and 2 months old. No further cases were discovered thereafter. Among 161 healthy control children chlamydial eye infection could not be demonstrated in any case. These control infants were examined at 3-4 weeks of age, as it was known from an earlier study'" that C. trachomatis could usually not be detected at 4-5 days of age, although chlamydial infection may be demonstrat'ed later on. The presence of C. trachomatis in the eyes was therefore associated with symptoms in a highly significant way. At the time of diagnosis by isolation of the organisms, as stated in this study, the infants were indisputably infected, but symptoms had usually been present for some days to weeks before. The incubation time for chlamydial eye infection in neonates has been estimated to be between 3 and 19 days on the assumption that the infants are infected at birth. The distribution of cases observed in this study indicated that the infants were infected at about the same time early in life, probably at birth, and that there were no signs of continuous dissemination of chlamydial infection among infants up to 6 months of age. Therefore it seems likely that the mothers were the source of infection despite the fact that C. trachomatis could be demonstrated in only 50% of mothers of infected infants. These negative results may be due to technical inadequacies. It is also possible that the infection had cleared up by the time the isolation swabs were taken some weeks after delivery. Although nosocomial infection of infants may not be impossible, its occurrence has not been reported to our knowledge.
The incidence ofneonatal chlamydial eye infections deduced from the clinical cases of conjunctivitis amounts to on average 4 per 1000 live born infants a year. This figure coincides with the frequency found in a prospective study.'5 Mild cases may not have been seen at the hospital, and on the assumption of an attack rate of 20-35% of clinical conjunctivitis among infants exposed to risk the expected frequency in our population would be 0 5-0-8%, indicating that probably more than 50% of the cases were detected. The frequency of asymptomatic carriers should be less than 1/161.
Gonococcal infection in pregnancy is now uncommon in our population, and Crede's prophylaxis by silver nitrate instillation in the eyes of all neonates is currently being abandoned in this country.
Neonatal chlamydial eye infections, however, have not been generally recognised until recently. The detection of a sexually transmitted agent in a neonate indicates a maternal and possibly also paternal genital infection by the same agent. In our study we detected one case of salpingitis and one case of endometritis post partum among mothers to infants with chlamydial infection. Although a causal relationship could not be established between C. trachomatis and clinical symptoms in these cases, a definite increase in puerperal morbidity has been associated with chlamydial infection. 16 It must be assumed that chlamydial conjunctivitis in neonates existed in our population before the last few years, when a definite diagnosis by isolation of the agent has become possible. The general experiences of ophthalmologists suggest that neonatal conjunctivitis heals sooner or later after topical treatment, and it has been known since the condition was first identified at the beginning of the century that inclusion blennorrhea is a self-limiting disease. It was also noticed then that scars developed in a proportion of cases.5 Higher standards of living have not changed the situation, and late sequelae after chlamydial conjunctivitis have been repeatedly reported in recent studies. 17-21 Chronic relapsing infection may also occur.22 In our study 2 patients had tarsal scars and one child corneal lesions at late follow-up out of the 23 children who were examined. There was no evidence of active infection, and all children had negative chlamydial isolations. It was discovered that treatment with oral erythromycin had either been delayed or was very inadequate in the 3 cases with late sequelae. This is not to say, however, that lesions would not have developed had treatment been optimal. But the risk of late sequelae is likely to rise if inflammation is intense or prolonged. Both these factors could be restricted by early effective treatment.
Oral treatment must be considered the best, as neonatal chlamydial infections are usually multifocal, involving the conjunctivae, nasopharynx, the lungs, the intestinal tract, and the vagina. 23 Recently there has been some concern about the efficacy of erythromycin for the eradication of neonatal infection by C. trachomatis, because the organism could be isolated again from the eyes or nasopharynx in a substantial proportion of cases after treatment.24125 These treatment failures may be due to lack of the patient's compliance, low absorption, or inability to tolerate the drug. Decreased sensitivity of C. trachomatis to erythromycin has also been observed in some strains.26 None of our 23 patients had signs of active infection at late foilow-up, and isolations from 22 of these patients were negative. Eye swabs were available from 20 cases after treatment when the acute infection had subsided. Chlamydia could not be recovered from any of these specimens.
Our study shows that neonatal chlamydial eye infection constituted a substantial proportion of the cases with purulent conjunctivitis seen at the Department of Ophthalmology. The inflammatory reaction was sometimes very intense, with pseudomembrane formation. A lingering course was the rule until the proper diagnosis was reached and oral treatment instituted.
Late sequelae were detected in some cases. Chlamydial infection in the neonate indicates infection in the parents by the same agent, which necessitates close co-operation between ophthalmologist, paediatrician, gynaecologist, and venereologist in handling these cases. Although laboratory facilities are generally inadequate to support a preventive programme, the screening of pregnant women in the youngest age groups would certainly be economically justified.
